In mice, intravenous inoculation of relatively avirulent strains of herpes simplex virus [e.g. P2C6, a mutant of strain CL(101), deficient in thymidine kinase] produced infection in the adrenal gland and mid-spinal cord followed by hind limb paralysis without death. Male mice were less susceptible to paralysis than female mice. Castration of male mice before inoculation increased their susceptibility to that of female animals; treatment with testosterone reversed this change. The differences in susceptibility to paralysis in the various categories of animal were not reflected in differences in growth of virus in the adrenal gland or spinal cord.
Short communication
Hind limb paralysis after intravenous inoculation of HSV (a) incidence and (b) severity. Scoring system: 1, least detectable paralysis; 2, obvious difficulty in movement of hind limbs; 3, severe but incomplete paralysis; 4, severe paralysis with movement limited to the paws; 5, complete paralysis. Males, II; females, Q; castrated males, IS]; castrated males treated with testosterone, ©. In individual experiments the number of male or female mice ranged from 14 to 29; that for castrated animals was from seven to 20. Animals were marked individually and examined for paralysis daily from 4 to 7 days after inoculation of virus and again 14 days after inoculation (Fig. 1 a) .
As reported previously (Hill et al., 1986 ) the incidence of paralysis was much higher in female mice (69~) than in male mice (21~) ( Table 1 ). In castrated males the incidence (75~) was comparable to that in females but treatment with testosterone decreased this to 26~, close to that in entire males. In all types of animals except entire males, the incidence of paralysis decreased slightly during the second week after inoculation as some animals recovered.
Paralysis was also less severe in affected male mice than in females (Hill et al., 1986) . At its peak 5 to 6 days after inoculation, paralysis was as severe in castrated animals (whether or not they were treated with testosterone) as in females (Fig, 1 b) . In the second week after inoculation severity decreased in all groups with that for castrated animals treated with testosterone falling closest to that of males (those with least remaining effect). The amount of infectious virus in adrenal glands was assayed during the week after inoculation of virus. Daily measurements were made in male, female and castrated male animals. In castrated animals treated with testosterone, titres of virus were measured only on the 3rd and 4th day after inoculation (times when virus titres reached a peak in other categories of mice). The growth curves were similar in all categories of animal (Fig. 2a) . All adrenal glands yielded virus for the first 4 days and titres rose to a peak 3 days after inoculation. Thereafter they fell quickly and no virus was isolated after day 5.
For the first 2 days after inoculation virus was isolated from the spinal cord only sporadically and in very small amounts (Fig. 2b) . Thereafter it was isolated from almost all of each category of animal and reached peak titres on the fourth day after inoculation. Both incidence of isolation and titres decreased in following days.
The incidence and severity of paralysis in female and entire male mice in the experiments reported here are less than those reported previously (Hill et al., 1986) . For instance in the previous work 100 ~o of female mice and about 30 ~ of males suffered paralysis after inoculation of 106 p.f.u. HSV-1/P2C6, whereas in the present study these figures were 69~o and 21~ respectively. Moreover the severity of paralysis was also decreased. For instance, at the peak, the mean score for severity in affected female mice previously was 4.6 (5,0 represents complete hind limb paralysis) whereas in these experiments it was 3.0. Comparable figures for males were 2-0 and 1.7. Both sets of figures are consistent within each series of experiments and the ratio of susceptibility of females to males remained the same in both studies in spite of the overall change in susceptibility.
During the whole of the experimental work reported here the mouse colony was infested with the pin worm Aspicularis tetraptera, an infection which developed after the completion of the previously published work. Carriage of the worm resulted in a generalized resistance to HSV infection since the incidence of zosteriform spread during primary infection (Blyth et al., 1984) and recrudescent disease after stripping with cellophane tape during latency (Hill et al., 1978) were also much decreased. When the worms were eradicated the susceptibility to HSV by all assays reverted to that originally reported, (These studies will be published in detail elsewhere.)
The striking resistance to paralysis of male mice as compared with females is so far unexplained. Virus reaches the spinal cord from the adrenal gland, the site of primary replication (Hill et al., 1986) . The morphological differences in the adrenal gland (for example in males the zona reticularis is smaller than in females) are cancelled out by castration; treatment with testosterone restores the gland to the state in the entire male (Deanesley & Parkes, 1937) . Thus these anatomical changes are correlated with the changes in susceptibility to paralysis. However the growth curves of HSV in the adrenal gland, and more importantly the spinal cord, were extremely similar in all categories of animals. Thus the anatomical differences in the adrenal gland do not affect the amount of virus found in the gland or spinal cord. Moreover the paralysis itself is unlikely to result simply from cell death after infection since the constancy of virus growth curves in the cord suggests that direct cell killing will also be similar in all categories of animal. It is also noticeable that virus growth curves in both adrenal gland and cord were very similar in this and the previous study in spite of the worm infestation and the associated difference in susceptibility to paralysis.
Preliminary observations show demyelination in the spinal cord of female mice in areas of virus infection (Hill et al., 1986) . Such pathology, coupled with resulting oedema and cellular infiltration, could explain the effects on motor function. The demyelination in infection of the central nervous system with HSV may in part be mediated through the activity ofT lymphocytes (Townsend, 1981; Townsend & Baringer, 1979) , many of whose functions are affected by alterations in steroid hormones (for review, see Hall & Goldstein, 1984) . Indeed in general (Lahita, 1984) and with HSV (Knoblich et al., 1983 ) male mice differ from females in their immune response. One such difference is that suppressor cells are more readily produced in male mice, which could well be important in this instance since i.v. inoculation of HSV induces specific tolerance through stimulation of suppressor T cells (Nash et al., 1981) . Therefore immunological differences, producing differing degrees of pathology, might explain how apparently similar infections can produce greater clinical effects in animals whose steroid hormone pattern resembles that of the female rather than the male.
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